Background
For some years now, more and more emphasis has been placed on patient-centered health care as well as on active patient involvement in clinical research and health technology assessment (HTA).
The need for patient engagement in health care research is widely recognized, and measures are being undertaken in many areas to promote further engagement. 3, 6 One area of interest is the definition and rating of patient-relevant outcomes. However, the decision as to which outcomes are important enough to be evaluated in clinical research or HTA is still largely made by clinicians or HTA authors; patients are only occasionally involved in this process.
It is unclear to what extent the importance that clinicians or HTA authors assign to certain outcomes reflects the importance assigned by patients. Several studies have found discrepancies between preferences of patients and those of other stakeholders. 7, 8 Moreover, if patients are involved, this normally happens in an unstructured manner by consultation with a small group of patient representatives (eg, members of a self-help group). It is unclear to what extent they represent the perspective of the total population of patients with a specific condition.
Hemodialysis is a time-consuming and long-term intervention for the treatment of chronic kidney disease (CKD) and affects many different outcomes. While there are obvious ones, such as mortality, morbidity and health-related quality of life (HRQoL), others related to the impact on daily living or the provision of health care (eg, journey time to dialysis or its duration) may also be important. 9 We had previously conducted a survey of 4518 CKD patients treated by hemodialysis to investigate the relative importance that patients assign to various outcomes and found that the 3 most important ones were the safety of treatment, HRQoL and satisfaction with care. 10 However, the involvement of such a large patient sample in outcome prioritization in clinical research or HTA would not normally be feasible in practice.
We therefore aimed to investigate to what extent the preferences of 3 stakeholder groups normally or occasionally involved in outcome prioritization in clinical research or HTA deviate from the preferences of a large reference group of patients. For this purpose, we compared the preferences of members of a self-help group for CKD, nephrologists and HTA authors with those of a reference group with CKD in respect of the importance of hemodialysis-related outcomes.
Participants and methods stakeholder groups reference group: cKD patients from a quality management program in nephrology
The reference group consisted of CKD patients treated by hemodialysis in the centers of the Board of Trustees for Dialysis and Renal Transplant (Kuratorium fuer Dialyse und Nierentransplantation [KfH]), the largest nonprofit provider of hemodialysis in Germany. It comprises 200 units treating ~18,000 patients per year and sends an annual survey to all of its patients as a part of its quality management program "Quality in Nephrology" (QiN). 11 Our questionnaire was included in the survey of 2008. A detailed description has been published elsewhere. 10 cKD patients from a self-help group As patient representatives, we included patients recruited from a regional self-help group for CKD, the Lower-Rhine Section of the Kidney Interest Group (Sektion Niederrhein, Interessengemeinschaft Niere e.V.). A paper-and-pencil version of the questionnaire was distributed during a regional meeting of this group; in addition, the group's office was provided with paper-and-pencil versions to distribute in further meetings. The office also sent the link of the online version of the questionnaire to all members of the self-help group with known email addresses.
nephrologists
We identified nephrologists by selecting the largest city of each of the 16 German federal states and identified outpatient dialysis centers in these cities via a Google search. We contacted a total of 80 centers that had a website with an email address. We sent them a link of the online questionnaire and asked them to participate and also to forward the link to further nephrologists. In addition, a nephrologist collaborating with our project disseminated the link in national nephrology meetings.
hTA authors A total of 25 HTA authors included in the Institute for Quality and Efficiency in Healthcare database of external experts or personally known to the authors of this paper were contacted via email and provided with a link of the online questionnaire. They were asked to participate and also to forward the link to further HTA authors.
Questionnaire
Outcomes for inclusion in the questionnaire were identified using patient input; details are described elsewhere. 10 In short, a group discussion was held with patients from a self-help group to identify the important outcomes. A pretest was conducted with 5 patients, not otherwise involved in the project, to assess the comprehensibility of the questions and the completeness of the outcomes used.
Subsequently, 23 hemodialysis-related outcomes were identified and added to a routinely conducted annual survey 
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importance of hemodialysis-related outcomes ("Reference group: CKD patients from a quality management program in nephrology" section). We only considered patient-relevant outcomes, defined as how a patient feels, functions or survives. 12 Surrogate outcomes, that is, outcomes not directly perceptible by patients (eg, laboratory values), were not considered.
On the basis of a systematic literature search for instruments for assessing preferences, we chose a rating scale in the form of a discrete visual analog scale (VAS) to rate the preferences for the 23 outcomes. 7 This scale consisted of 9 categories, ranging from "not important" (1) to "very important" (9) . A complete list of the 23 outcomes and their definition in the questionnaire is listed in Table 1 . Patients from the reference group and the self-help group were asked to indicate how important the outcomes were to them by assigning a score from 1 to 9; similarly, nephrologists and HTA authors were asked to indicate how important they thought that these outcomes were to patients.
Sociodemographic data were collected from all 4 groups. In addition, we collected information on diabetes diagnosis, time on dialysis in years, and education, and occupation, from the patients. From nephrologists, we collected information on work experience, the average number of patients treated and the work setting (hospital or practice).
Patients, nephrologists and HTA authors were informed about the purpose of the questionnaire and were asked to give informed consent. The paper-and-pencil versions were handed out together with a consent form and a return envelope. In the online version, the participants were requested to check a box to confirm their informed consent before proceeding with the questionnaire. The data of the entire questionnaire were collected within a quality assurance framework, and a specially assigned data protection commissioner ensured that patient data were dealt with correctly according to German data protection laws. Only data of patients who gave written informed consent were considered.
Data analysis
Descriptive statistics (mean scores and standard deviation) were used to calculate the ratings of the importance of the 23 outcomes. The results from the QiN survey 10 were used as a reference to which the other groups were compared (reference group). Comparisons with this group were performed in the following 2 different ways: (1) In the first analysis, we compared the 7 top-ranked outcomes. The number of outcomes evaluated and reported is usually restricted both in clinical research and in evidence synthesis. While there is no general international 
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Janssen et al consensus on the exact number of outcomes to be reported, the Cochrane Collaboration and the Grading of Recommendations Assessment, Development and Evaluation working group report up to 7 outcomes. 13, 14 Outcomes not included in this list are not usually considered in the weighing of benefits and harms of an intervention. (2) In the second analysis, we compared the extent of deviations in the rankings when all 23 outcomes were considered. We compared the rankings of the 3 stakeholder groups for each outcome with those of the reference group, counting how often the outcomes differed by 0-2, 3-5, 6-8 or 8 ranks. In addition, we compared the 7 top-ranked outcomes of the 3 stakeholder groups with each other, without considering the reference group.
Results Participants
In the QiN study, we had previously analyzed 4518 questionnaires from hemodialysis patients. In this study, we received 49 completed questionnaires from the self-help group (Table 2) . While most characteristics were similar in the 2 patient groups, patients from the self-help group were on average younger, had diabetes less often and had spent more time on dialysis. They were also more often employed and were more likely to have higher education. We received 18 completed questionnaires from HTA authors and 19 from nephrologists (Table 3) . On average, HTA authors had 6 years of HTA experience and nephrologists had 20 years of experience in treating patients with CKD and, at the time of the survey, were each responsible for 40-150 patients.
ranking of outcomes comparison of the 3 stakeholder groups with the reference group
Variations in the 7 top-ranked outcomes Detailed results of the importance ratings (mean and standard deviation) are listed in Table S1 . Figure 1 shows the 7 topranked outcomes of all 4 groups. The following 3 outcomes were ranked within the top 7 by all groups: safety, HRQoL and emotional state. Self-help group versus reference group: 5 outcomes were ranked within the top 7 outcomes by both groups. Both groups ranked safety in the first place. However, the selfhelp group rated physical functioning (rank 2 versus rank 11) and traumatic punctures (rank 5 versus rank 9) as being more important than did the reference group. In contrast, 
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importance of hemodialysis-related outcomes hospital stays and accompanying symptoms were rated by the reference group as being more important. Nephrologists versus reference group: 4 outcomes were ranked within the top 7 outcomes by both groups. Both groups had a similarly high ranking for satisfaction with care (rank 2 versus rank 3). However, nephrologists rated access to nursing staff (rank 1 versus rank 8), physical functioning (rank 5 versus rank 11) and nausea/drop in blood pressure (rank 6 versus rank 10) as being more important than did the reference group. In contrast, hospital stays, accompanying symptoms and hemodialysis duration were rated by the reference group as being more important.
HTA authors versus reference group: 4 outcomes were ranked within the top 7 outcomes by both groups. Both groups had a similarly high ranking for HRQoL (rank 1 versus rank 2). However, HTA authors rated work (rank 2 versus rank 23), life expectancy (rank 3 versus rank 15) and physical functioning (rank 5 versus rank 11) as being more important than did the reference group. In contrast, satisfaction with care, accompanying symptoms and hemodialysis duration were rated by the reference group as being more important. Figure 2 shows the extent of deviations in the rankings of all outcomes for each of the 3 stakeholder groups compared to the ranking by the reference group. In the comparison of the rankings by the self-help group with those by the reference group, 18 outcomes were ranked with very small or small differences and 5 outcomes were ranked with large or very large differences.
Deviations when all 23 outcomes are considered
In the comparison of the rankings by the nephrologists with those by the reference group, 17 outcomes were ranked with small or very small differences and 6 outcomes were ranked with large or very large differences.
In the comparison of the rankings by the HTA authors with those by the reference group, 13 outcomes were ranked with small or very small differences and 10 outcomes were ranked with large or very large differences (even a difference of 21 ranks for 1 outcome, work).
comparison of the self-help group, nephrologists and hTA authors Figure 3 shows the 7 top-ranked outcomes of the 3 stakeholder groups. As stated, they agreed on 4 outcomes (safety, physical functioning, HRQoL and emotional state). Outcomes that were ranked within the top 7 solely by one group were traumatic punctures and hemodialysis duration (selfhelp group), access to nursing staff and nausea/drop in blood pressure (nephrologists), as well as work, life expectancy and hospital stays (HTA authors).
Discussion
The aim of this study was to investigate to what extent the preferences of 3 stakeholder groups (CKD patients from a self-help group, nephrologists and HTA authors) normally or occasionally involved in outcome prioritization in clinical research and HTA deviate from the preferences of a large reference group of patients with CKD. Only 3 outcomes, which were safety, HRQoL and emotional state, were consistently ranked within the top 7 outcomes by all 4 groups. Depending on the group asked, the outcomes included in the top 7 varied considerably. This is problematic as often only a single stakeholder group is involved in outcome prioritization in clinical research and HTA. 15, 16 Although the rankings of the self-help group were more similar to those of the reference group than the rankings of clinicians and HTA authors, there were notable deviations, which may be explained by the fact that survey results are affected by sampling bias if participants are selected nonrandomly, [17] [18] [19] as was the case with the self-help group in our study, who, for instance, were younger than patients in the reference group. However, an exploratory analysis comparing patients of both groups within similar age strata did not yield results that were more similar to each other; factors other than age, therefore, seem to have led to different results. Specific factors that differ from those in the general patient population might be difficult to identify and even more difficult to control for. This has to be taken into account when considering preferences elicited only from patients in a specific subgroup.
The 2 outcomes ranked highest by the nephrologists were access to nursing staff and satisfaction with care at the dialysis clinic, indicating that clinicians place more emphasis on outcomes related to clinic organization than do patients and HTA authors. 
Self-help vs reference
Nephrologists vs reference
HTA authors vs reference
Figure 2 extent of differences in outcome rankings between the self-help group, nephrologists and hTA authors versus the reference group. Notes: Each bar represents 1 of the 3 groups versus the reference group. Colored fields indicate how many outcomes were ranked differently to the rankings of the reference group, while numbers in the fields indicate the quantity of outcomes this applies to. The first bar starts with 10 outcomes ranked with very small differences (0-2 ranks) by the self-help group versus the reference group. The next field shows that 8 outcomes were ranked with small differences (3-5 ranks) versus the reference group. Abbreviation: hTA, health technology assessment.
possibility to work despite dialysis; these were rated to be far more important by HTA authors. The fact that life expectancy (rank 15) was not considered by the reference patients to be as important as other outcomes might be explained by the fact that CKD is no longer an acute life-threatening condition. The possibility to work (ranked last) is understandably not so important for a patient group that is largely retired. When evaluating the importance of outcomes, the HTA authors were probably influenced by their past experiences concerning which outcomes can be reliably measured in clinical studies.
strengths and limitations
The strength of our study is the possibility to compare the importance of outcomes for 3 stakeholder groups normally or occasionally involved in the process of outcome prioritization with the results of a large reference group of patients whose preferences are not usually available.
We chose a discrete VAS to enable the elicitation of preferences for a large number of outcomes. Other methods, such as conjoint analysis, analytical hierarchy process and utility assessment methods, are also used for this purpose, but as they are not suitable for dealing with the large number of outcomes analyzed in our study, they were not feasible alternatives. 7, 15 Although a ceiling effect was observed, we were able to establish a ranking of outcomes and to compare the ranks between the different samples.
Nonrepresentative samples (such as patients from a self-help group) do not necessarily provide exact estimates of the preferences of a large patient population. However, in decision-making in clinical research and HTA, the input of health care professionals is not based on a representative sample either.
comparison with previous research
Studies using preference elicitation methods have been published increasingly over the last decade. 7, 16, 20 In our previous descriptive review on methods to prioritize outcomes, we identified several studies comparing preferences for the outcomes of different stakeholders; most of them compared preferences of patients and clinicians. 7 The studies identified were conducted in different health care settings and used different methods to evaluate the importance of outcomes. Most studies showed notable differences between preferences of patients and other stakeholders, that is, either different hierarchies or at least different strengths of preferences for outcomes.
We did not identify a single study comparing the preferences of any of the 3 stakeholder groups, and investigated with such a large reference group as the one included in our analysis; furthermore, we are not aware of studies comparing the preferences of HTA authors or dialysis patients with those of other groups.
Preference elicitation methods, especially multicriteria decision analysis (MCDA), are being increasingly used for reimbursement decisions in HTA. 20, 21 A systematic review of studies applying MCDA methods in decisions addressing the trade-off between costs and benefits found that the majority of studies used health outcomes as a criterion to elicit preferences from different stakeholder groups. Interestingly, health policy decision makers were more intensely involved, while patient involvement was limited. 15 
Implications of research findings
The choice of important outcomes has implications for the evaluation of efficacy in clinical research and consequently of comparative effectiveness in HTAs. The explicit elicitation of preferences from different stakeholder groups can make the process of clinical research and HTA more transparent and add important dimensions. 22, 23 The question arises as to how outcomes reflecting patient preferences can be identified for decision-making in clinical research and HTA in a valid and feasible manner. Our study indicates that even though some deviations exist, the preferences of a self-help group might represent an adequate proxy for a large patient population with the same condition.
The preferences of clinicians and HTA authors deviated to a greater extent from those of the reference group but not so much that they should be discarded in cases where direct access to patient groups is not feasible. More importantly, their insights are relevant for outcomes not perceptible but still potentially important to patients (eg, clinical outcomes). Furthermore, they can advise on outcomes that might not be of major importance to the individual patient but to the health care system or society in general.
The Standardized Outcomes in Nephrology-Hemodialysis (SONG-HD) initiative is working on a core outcome set for all trials in hemodialysis involving patients and health professionals. 24 However, further research is needed to analyze how preferences of different groups can be implemented in research decisions. 25 
Conclusion
Our study indicates that preferences of different stakeholders (CKD patients from a self-help group, nephrologists and HTA authors) differ to a varying extent from those of a large reference group of patients with CKD. The involvement of self-help groups might be a feasible means of including patient preferences in outcome prioritization, but the effects of the mode of sampling have to be considered in the interpretation of results. In addition, the preferences of health care professionals such as clinicians and HTA authors should be considered, as only the combination of all preferences forms the basis of a transparent discussion on important outcomes in clinical research and HTA.
